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Amendments to the Claims: 

This Hating of olaimo will replace oil prior vereione, and listings, of claims in the 
application: 

Listing of Claims: 

1 . (Previously Presented) A semiconductor device, comprising: 
a drain electrode; 

a source electrode; 

a cbamiel contacting the drain electrode and the source electrode^ wherein 
the channel includes one or more of a metal oxide including zinc-germanium, zinc- 
lead, cadmium-gemiamum, cadmium-tin, cadmium-lead; and 

a gate dielectric positioned between a gate electrode aiwi the ch£m^ ^ j**^ 

2, (Original) The semiconductor device of claim 1 , wherein the channel 
includes one of an amorphous form, a single-phase crystalline fomi, and a mixed- 
phase crystalline form. 

3, (Original) The semiconductor device of claim 1, wherein the metal oxide 
includes an atomic composition of metal(A>to-metal(B) ratio (A:B), herein A and 
B are each in a range of about 0.05 to about 0.9S. 

4. (Original) The semiconductor device of claim 1, wherein the metal oxide 
includes one or more of sdno gormonium oxide, zinc-lenui oxide, cadmium- 
geimanium oxide, cadmium-tin oxide, cadmium-lead oxide. 
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5. (Uriginal) i he semiconductor device of claim 4, wherein the metal oxide 
includes an atomic composition of metaI(A)-to-metal(B) ratio (A:B), wherein A and 
B are each in a range of about 0.05 to about 0.95. 

6. (Original) The semiconductor device of claim 1, wherein the channel 
includcti uac vi luuf c vaiupumid^ uf lL«? foniimld A^DxCxOx, wherein each A is 
selected from the group of Zn, Cd, each B is selected from the group of Ge, Sn, Pb, 
each C is selected from the group of 2n, Cd, Ge, Sn, Pb, each O is atomic oxygen, 
each X is independently a non-zero integer, and wherein each of A, B, and C are 
different. 

7. (Original) The semiconductor device of claim 6, wherein the one or more 
compounds of the formula AxBxC3xOx includes an atomic composition of ratio 
A:B:C, wherein A, B, and C, are each in a range of about 0.025 to about 0.95. 

8< (Original) The semiconductor device of claim 1 , wherein the metal oxide^^^ 
includes one or more of zinc-germanium-tin oxide, zinc-tin-lead oxide, zinc- 
gennanium-lead oxide, zinc-cadmium-germanium oxide, zinc-cadmium-tin oxide, 
zinc-cadmium-lead oxide, cadmium-germanium-tin oxide, cadmium-tin-lead oxide» 
cadmium-germanium-lead oxide. 

9. (Original) The semiconductor device of claim 8, wherein the metal oxide 
includes} an uluuilc composition or ratio A:D:C, wherein A, B» and C, wherein A, 
and are each m a range of about 0.025 (u about 0.95. 

1 0. (Original) The semiconductor device of claun 6, wherein the one or more 
compounds of formula A^BxCxOx, includes Dx, to form a compound of the formula 

AxBxCxDxOx, wherein D is selected from the group of Zn, Cd, Ge, Sn, Pb, each O is 
atomic oxygen, each x is independently a non-zero integer, and whfirr.in e^nh nf A, 
13, (J, and U are different. 
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1 1 . (Original) The semiconductor device of claim 10, wherein the one or more 
compounds of the formula AxBxCxDxOx includes an atomic composition of ratio 
A:B:C:D, wherein A, B, C, and D, are each in a range/)f about 0.017 to about 0.95. 

12. (Original) The semiconductor device of claim 1 , wherein the metal oxide 
includes one or more of zinc-germanium-tin-lead oxide, zinc-cadmium-gennanium- 
tin oxide, zinc-cadmium-germaiiium-lead oxide, ztnc-cadmiiun-tin-lead oxide, and 
cadmium-germanium-tin-lead oxide. 

13. (Original) The semiconductor device of claim 12, wherein the metal oxide 
includes an atomic composition or ratio A:B:G;D> wherein A, B, C, and D, are each 
in a range of about 0.017 to about 0.95. 

14. (Original) The seminnndnrtnr flft^iitS^of Clai 1 {), Wherein the pne or mOre 
compounds of formula AvBveyB^&meludeSTEjt^tor^f^ compound of the formula 
AxBxCxDxExOx. wherein E is selected from the group of Ge. Sn, Pb, each O is 
atomic oxygen, each x is independently a non-*zero integer, and wherein each of A, 
B, C, D, and E are diflFerent 

15. (Original) The semiuuuduulur device of claim 14, wherein the one or more 
compounds of the formula AjcBxCxDxExOx includes an atomic composition of ratio 
A:B:C:D:E, whercm A, B, C, and E, are each in a. range of about 0.013 to abwt 
0.95. 

16. (Original) The semiconductor device of claim 1, wherein the metal oxide 
includes one or more of zinc-cadmium-germanium-tin-lead oxide. 
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17. (Original) The semiconductor device of claim 16, wherein the metal oxide 
includes^ au aiuiiilc composition or ratio A:D:C:D:E, wherein C, and E. are 
cildx in a range of about 0.013 to about 0,95. 

18. (Currently Amended) A semiconductor device, comprising: 
a drain electrode; 

a source electrode; 

mcaiis ful IX sAuuuitl CAi'A'ving electron flow to electrically oouplo the dmin 
electrode ond the oouroe electrod e. u4i«rein the meanx for carrvlim trlct.:htiiO flt^w 
includes one or more of a metal oxide including zinc-getmanium. zinc-lead, 
cadmium-germanium^ cadmium-tin, cadtnium-lead: and 

» ^»ir. rln'JriHlr NKiini7ilt;il riiiiii llic clldiUlcl by A catc diclC<}triQ. 

a drain electrode; 
0 Gouroo olpotrod e ; 

a chann e l eontooting th e drain e lootrode and th e souroo oloctrod e , wh e r e in 
the ohonn e l includes^ono^or more, of a m e tal Q)ddQ including gino germanium, zino - 
Icad, oodmium germtmixmii oadmium tini gft d « ft imn » lead; nnd 

a gate di e lectric positioned between a gate el ectrode and the oh nimol. 

19. (Original) The semiconductor device of claim 18, wherein the means for a 
channel includes a means for forming one of an amorphous form, a smgle-pbase 
ciystalline form, and a mixed-phase crystalline form. 

20. (Originsil) The ewiironrlnrtnr dftvire. nf r.laim 1 8. whRifiin the SOUrcc, drain, 
and gate electrodes include a substantially transparent material. 

21. (Withdrawn) A mf^.tVind nf forming n ehannel. comprifiinu: 
providing at least one precursor composition including one or more 

precursor compounds that include zinc oxide, cadmiiun oxide, germanium oxide, tin 

Rev. 12/05 

pjtgo^or 17 

PA(£N18'RCVDAT8/11/2006 5:52:07 PM [Easter 



08-11-' 06 16:5'6 FBOM-Brooks & Cameron 612-659-9344 T-424 P07/18 U- 

Application No. 10/799,23^ 
Amendment <latc<i August 1 1, 2006 
Reply to Office Action of July 13, 2006 

oxide,-lead oxide,_zmc-geima^^ zincAead oxide, cadmiiun-gennaiiimn 

oxide, cadmium-tin oxide, cadmium-lead oxide; and 

depositing the channel including the precursor composition to form a 
multicomponent oxide from the precursor composition to electrically couple a drain 
electrode and a soxirce electrode. 

22*. (Withdrawn) The method of claim 21 , wherein depositing the channel 
includes depositing one of an amorphous form, a single-phase crystalline form, and 
a mixed-phase crystalline form. 

23* (Withdrawn) The method of claim 2 1 , wherein the precursor composition 
mcludes a liquid fonxi. 

24. (Withdrawn) The method of claim 23, wherein depositing the channel 
includes an ink-jet deposition technique when the precursor corapositipn includes 

.^^^ the liquid form. 

25. (Withdrawn) The method of claim 21. wherein the precursor composition 
includes one or more precursor compounds that include Ax^ one or more precursor 
compounds that include Bx, and one or more precursor compounds that include Cx, 
wherein each A is selected from the group of Zn, Cd, each B is selected fiom the 
group of Ge, Sn, Pb, each C is selected from the group of Zn, Cd, Ge, Sn, Pb, each x 
is independently a non-zeio integer, and wherein each of A, and C are different 

26. (Withdrawn) The method of claim 25, wherein the one or more precursor 
compounds includes one or more precursor compounds that include D^. wherein 
each D is selected from the group of Zn, Cd, Ge, Sn, Pb, each x is independently a 
non-zero integer, and wherein each of A, B, C, and D are different. 
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27. (Wi^^dr^yn) The method o f claim 26, whereia flie one or more precursor 

compounds includes one or more precxirsor compounds that include E^^^ wherein £ is 
selected from the group of Zn, Cd, Ge, Sn, Pb, each x is independently a non-zero 
integer, and wherein each of A, B, C, D, and E are different. 

28. (Withdrawn) The method of claim 2 1 , wherein depositing the channel 
includes vaporizing the precursor composition to form a vaporized precursor 
composition, and depositing the vaporized precursor composition using a physical 
vapor deposition technique. 

29, (Withdrawn) The method of claim 28, wherein the physical vapor deposition 
technique includes one or more of dc reactive sputtering, rf sputtering, magnetron 
sputtering, and ion beam sputtermg. 

3 0. (Withdrawn) A method of manufacturing a semiconductor device, 
comprising: 

providing a drain electrode; 

providing a source electtode; 

step for providing at least one precursor composition including one or more 
precursor compounds that include: zinc oxide, cadmium oxide, germanium oxide, 
tin oxide, lead oxide, zinc-getmanium oxide, zinc-lead oxide, cadmium-germanium 
oxide, cadmium-tin oxide, cadmium4ead oxide; 

step for depositing a chaimel including depositing the precursor composition 
to form a multicomponent oxide from the precursor composition to electrically 
couple the drain electrode and the source electrode; 

providing a gate electrode; and 

providing a gate dielectric x)ositioned between the gate electrode and the 
channel. 
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31 (-WithdravyiilTh c method of claim 30, including providing a substrate or 

substrate assembly; and 

forming the semiconductor device on the substrate or substrate assembly. 

32, (Withdrawn) The method of claim 30, wherein the step for depositing a 
channel includes an ink-jet deposition technique. 

33* (Withdrawn) The method of claim 30, wherein providing the source, the 
drain* and the gate electrodes uicludes providing a substantially transparent form of 
the source, the drain, and the gate electrodes. 

34. (Withdrawn) The niethod of claim 30, wherein the precursor composition 
includes one or more precursor compounds that include Ax* one or more precursor 
compounds that include B^, and one or more precursor compounds that include Cx, 
wherein each A is selected from the group of Zn, Cd, each B is selected from the 
group Ge, Sn;»Bb»ea«hi©^is9selected from the group of Zn, Cd, Ge, Sn, Pb, each x is 
independently a non-zero integer, and whereui each of A, and C are different, 

35. (Withdrawn) Tlie method of claim 34, wherein the one or more precursor 
compounds includes one or more precursor compoimds that include IX, wherein 
each D is selected from the group of Zn, Cd, Ge, Sn, Pb. each x is independently a 
non-zero integer, and wherein each of A, B, C» and D are different 

36. (Withdrawn) The method of claim 35, wherein Ae one or more precursor 
compomds includes one or more precursor compounds that include Ex^ wherein E is 
selected from the group of Zn, Cd, Ge, Sn, Pb each x is independently a non-zero 
integer, and wherein each of A, B, C, D, and E are different 

37. (Withdrawn) The method of claim 36, wherein the step for depositing a 
channel includes step for vaporizmg the precursor composition to form a vaporized 
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precursor-compQsitiog> and de positing the vaporised precursor composition using a 

physical vapor deposition technique including one or more of dc reactive sputtering* 
rf sputtering, magnetron sputtering, and ion beam sputtering. 

38. (Withdrawn) A semiconductor device formed by steps, comprising; 
providing a drain electrode; 

providing a source electrode; 

providing a precursor composition that includes one or more precursor 
compounds that include: zinc oxide, cadmium oxide, germanium oxide, tin oxide, 
lead oxide, zinc-geimanium oxide, zinc-lead oxide» cadmium-germanium oxide, 
caditiium-tin oxide, cadmium-lead oxide; 

depositing a channel including the precursor composition to form a 
multicomponent oxide from the precursor composition to electrically couple the 
drain electrode and the source electrode; 
^providing a gate electrode; and 
^providing a gate dielectric positioned between the gale electrode and the 
channel. 

39. (Withdrawn) The semiconductor device of claim 38, wherein the precursor 
composition includes one or more precursor compounds that include Ax, one or 
more precursor compoxmds that include Bx, and one or more precursor compounds 
that include Cx, wherein each A is selected from the group of Zn, Cd, each B is 
selected from the group Ge, Sn, Pb, each C is selected from the group of Zn, Cd, Ge, 
Sn, Pb. each x is independently a non-zero integer, and wherein each of A, Bj» and C 
are different. 

40. (Withdrawn) The semiconductor device of claim 39, wherein the one or 
more precursor compounds includes D^, wherein each D is selected from the group 

. of Zn, Cd, Ge, Sn, Pb, each x is independently a non-zero integer, and wherein each 
of A, B, C, and D are different. 
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41. (Withdrawn) The semiconductor device of claim 40, wherein the one or 
more precursor compounds includes one or more precursor compounds that include 
Ex, wherein E is selected from the group of 2n, Cd, Ge, Sn, Pb/each x is 
independently a non-zero integer, and wherein each of A, B, C, D, and E are 
different 

42. (Withdrawn) The semiconductor device of claim 3 8, wherein depositing the 
channel includes vaporizing the preciu^or composition to form a vaporized 
precursor composition, and depositmg the vaporized precursor composition using a 
physical vapor deposition technique including one or more of dc reactive sputtermg, 
rf sputtering, magnetron sputtering, and ion beam sputtering. 

43. (Withdrawn) The semiconductor device of claim 3 8, wherein providing the 
precursor composition includes providing a liquid form of the precursor 
composition. 

44. (Wiflidrawn) The semiconductor device of claim 43, wherein depositing the 
channel includes an ink-jet deposition technique when the precursor composition 
includes the liquid form. 

45. (Withdrawn) A method for operating a semiconductor device^ comprising: 
providing a semiconductor device that includes a source electrode a drain 

electrode, and a channel to electrically couple the source electrode and the drain 
electrode, a gate electrode separated from the channel by a gate dielectric, wherein 
the channel includes a multicomponent oxide selected from at least one metal cation 
fix)m group 12, at least one metal cation from group 14, wlierein group 12 cations 
mclude Zn and Cd, and group 14 cations include Ge, Sn^ and Pb, to fomi at least one 
of a three-component oxide, a four-component oxide, a five-component oxide, and a 
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two-component oxide-that-inclu.dcs^nC:gg m oxidc> zin c-lead oxide, 

cadmium-gennanixim oxide, cadmium-tin oxide, cadmium-lead oxide; and 

applying a voltage to the gate electrode to effect a flow of electrons through 
the channel. 

46. (Withdrawn) The method of claim 45, wherein operating the semiconductor 
device includes using the semiconductor device as a switch in a display device. 

47. (Withdrawn) The method of claim 45, wherein operating the semiconductor 
device includes conducting electrons through the channel in a linear region of 
operation. 

48. (Withdrawn) A display device, comprising: 

a plurality of pixel devices configured to operate collectively to display 
images, where each of the pixel devices includes a semiconductor device configured 
to control light emitted by the pixel devicej^the^semiconductor device including: 

a drain electrode; 

a source electrode; 

a channel contacting the drain electrode and the source electrode, 
wherein the channel includes one or more of a metal oxide including: zinc- 
germamum oxide, zinc-lead oxide, cadmium-germanium oxide, cadmium-tin 
oxide, cadmium-lead oxide; 

a gate electrode; and 

a gate dielectric positioned between the gate electrode and the 
channel and configured to pemiit application of an electric field to the 
channel 

49. (Withdrawn) The display of claim 48, wherein the source, the drain^ and the 
gate electrodes include a substantially transparent material. 
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50r — (WithdrawQ)The (Usplay_of_cIaim_48, wh ereia th e metal oxide includes an 
atomic composition of metal(A)-to-metal(B) ratio (A:B), wherein A and B are each 
in a range of about 0.05 to about 0*95. 

5 1 . (Withdrawn) The display of claim 48, wherein the channel includes one or 
more compounds of the formula AxBxCxOx, wherein each A is selected from the 
group of Zn, Cd, each B is selected from the group of Ge, Sn, Pb, each C is selected 
from the group of Zn, Cd, Oe, Sn, Pb, each O is atomic oxygen, each x is 
independently a non-zero integer, and wherein each of A» B, and C are difTerent. 

52. (Original) The display of claim 5 1 , wherein the one or more compounds of 
the formula AxBxCxOx includes an atomic composition of ratio A:B:C, wherein A, 
B, and C, are each in a range of about 0.025 to about 0.95. 

53. (Withdrawn) The display of claim 51, wherein the one or more compounds 
of formula AxBxCxOx, includes D,, to form a compound of the formula AxB^S^D^Ox, 
wherein D is selected from the group of Zn, Cd, Ge, Sn, Pb, each O is atomic 
oxygen, each x is independently a non-zero integer, and wherein each of A, B, C, 
and D are dififerent. 

54* (Withdrawn) The display of claim 53, wherein the one or more compounds 
of the formula AxBxCxDxOx includes an atomic composition of ratio A:B:C:D, 
wherein A, B, C, and D, are each in a range of about 0.017 to about 0.95* 

55. (Withdrawn) The display of claim 53» wherein the one or more compounds 
of formula AxBxCxDxOjc includes Ex, to form a compoxmd of the formula 
AxBxCxDxEx Ox. wherein E is selected from the group of Zn, Cd, Ge, Sn, Pb, each O 
is atomic oxygen, each x is independently a non-zerp integer, and wherein each of 
A, B, C, t>, and E are different 
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^56 p^rithdfavm)_The^dispj^^^ 55, wherein the one or more compounds 

of the foimula AxB^C^tDxExOx includes an atomic composition of ratio A:B:C:D:E, 
wherein A, B, C, D, and are each in a range of about ,013 to about 0.95, 

57. (Withdrawn) The display of claim 56, wherein the channel includes one of 
an amoiphous form, a single-phase crystalline form, and a mixed-phase crystalline 
form. 
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